Based on the thinking of holism and reductionism, this paper creatively constructed the credit asset pricing model of enterprises' accounts receivable, namely, the BEST pricing model, and it was demonstrated effectively. The model gave an overall evaluation on the default probability of buyer and environment, as well as buyer loss given default resulting from the factors including Seller (S), Buyer (B), and Environment (E). The model is also utilized with the optimal control management Technology (T) to maximize the intrinsic value of the credit asset. The paper put forward the Duration of accounts receivable aging, measurement method of dynamic free interest rate, and amended the KMV model to solve the default probability of accounts receivable of listed and nonlisted companies. To evaluate the credit asset risk, the following were selected: three effective financial indicators, seven nonfinancial index clusters, and sixty-three specific nonfinancial index variables of the buyer; one index and eight specific indicators of the seller; and one index and fourteen specific indicators of nonsystematic risk of the environment. Five appropriate hedge parameters are used to control the risk.
Introduction
In this paper, the pricing method for a special credit asset, considered as a company's debt which is not due, is discussed. Recently, no authoritative definition is put forward worldwide for the conception of enterprises' credit asset, and different opinions are also discussed in China. There are mainly a couple of viewpoints well accepted in China. Some researchers treat the enterprises' credit assets as intangible assets, which are an important composition of the enterprises' intangible resources, just the same as goodwill. Another widely accepted viewpoint in China describes the enterprise credit asset as a book asset which is formed on the foundation of credit. In 1997, Zhang [1] defined credit assets as accounts receivable or notes forming where enterprise sold goods or provided services on credit, including unsecured receivable notes, receivable accounts, and other receivables. Besides, in 2015 and 2017, Xu [2, 3] thought that credit not only has economic value, but also includes the spirit of morality and legality; although it originated from the economy, credit nowadays becomes a unity of the subjective element of faith and the objective element of solvency. As an economic concept, enterprise credit assets are special assets that form based on the counterparty trust instead of physical assets, including unsecured receivable accounts, receivable notes, and other tangible credit assets. In this paper, pricing of the accounts receivable credit assets, which is basic among an enterprise's credit assets, is discussed.
The pricing of enterprise credit assets could be applied in various fields, such as improving the microfoundation of the market economy, facilitating revitalization of increasingly large commercial credit assets, easing the dilemma of financing difficulties and high costs for enterprises and oversupply of M2, and promoting the healthy development of supply chain finance and macroeconomics. Although accounts receivable credit assets are seldom studied in the field of pricing assets, abundant studies on credit assets including nonperforming loans provide many inspirations. On the other side, in the field of accounts receivable credit assets, most of the interest was concentrated on the accounting management, system establishment, and securitization; direct studies on the pricing are relatively rare.
In 2009, Zhang [4] quantitatively studied the pricing of entity enterprises' accounts receivable assets, treating the accounts receivable as creditor's rights, and taking the credit risk and redemption risk, as well as depreciation risk into consideration. In 2010, He et al. [5] analyzed the pricing of accounts receivable financing with or without the right of recourse, discussing the repurchase of accounts receivable with real options theory. They figured out the basic value of the accounts receivable by approximating the actual repayment period to the duration, and evaluating each value of accounts receivable considering repayment risk, decay with time, and loss in liquidity discount through analyzing the value structure of accounts receivable financing. In 2010, Szpulak [6] indicated that prediction for sellers' income and amortization period of the accounts receivable should be the key problems for pricing. In 2014, Zhan et al. [7] put forward a supply chain decision model which combines accounts receivable financing and mercantile credit. In 2014, Wilkens and Bethke [8] reported a pricing model for Contingent Convertible (Coco) bonds. In 2013, Wang et al. [9] supposed that improvement on the performance of accounts receivable is needed, according to the working capital data of 2299 Chinese listed companies in 2013. In 2015, Zhou et al. [10] analyzed the formation and development of the pricing model of credit risk for corporate bonds, based on the pricing model of option and theory of discounted cash flow. In 2015, Chen et al. [11] studied the efficient control methods of the Alibaba Co. for dynamic monitoring on customer default risk and antifraud control through manmachine conversation and machine learning, depending on the big data. In 2017, Bahadir and Valev [12] provided evidence for convergence in the levels of household and business credit. In 2018, Gubareva and Borges [13] developed a derivative-based integrated approach to quantify economic capital requirements on interest rate and credit risk. In 2018, Jia et al. [14] explored factors that are attractive for consumers and thereafter affect their use of ecommerce consumer credit services.
The research outcomes mentioned above offered some useful helps to us particularly in ideas and methods; however, some puzzles have not been solved, such as measuring the dynamic risk-free interest rate and the volatility on liquidating the credit assets of nonlisted companies. The contributions of this paper are mainly the following: (i) The three-dimensional view of belonging is set up coming from the buyer, seller, and environment; it provides methods for research on systematically discriminating expected and unexpected risks of receivables. (ii) By importing the effective riskavoiding parameters, it provides tools for controlling and managing credit risks of receivables. (iii) It succeeds in enriching the Macaulay duration theory by putting forward receivables duration and measurement method of dynamic risk-free interest rate. (iv) The amended KMV model can solve the default probability of receivables in nonlisted companies by forecasting the volatility on liquidating the credit assets of nonlisted companies and expanding the applied range of option pricing theory. Based on the abovementioned conclusions, expanded research from Xu et al. in 2018 [15] [16] [17] To discuss the intrinsic value of the accounts receivable credit assets about its forming and changing, the following assumptions are given to simplify the complexity:
(1) Credit grantor, the seller, is a rational homoeconomics man (2) Credit receiver, the buyer, is a rational homoeconomics man In this paper, the complex problem of pricing of enterprises' accounts receivable credit assets is simplified into single accounts receivable with a debtor-creditor relationship at 2 Complexity the beginning in order to make easier analysis. Then, based on the discussion of a simplified case, a complex study with two and more transactions could be analogized and exposed. As a common characteristic, each accounts receivable refers to creditors (sellers), debtors (buyers), and the relating business environment, so the pricing system for accounts receivable credit assets should also contain Buyer (B), Seller (S), and Environment (E) subsystems, with a complex interaction between factors of a subsystem, as well as interaction between subsystems. Under control and management of Technology (T), various factors of various subsystems entangled and finally had an impact on the dependent variable, and the three subsystems including B, E, and S and the control factor T make up the BEST pricing system. Before control variables were introduced into the system, factors which have an effect on the pricing show obvious randomness, even showing compliance with the Brownian movement, except for a few relatively stable factors such as the credit amount, aging, and discount rate, resulting that pricing used to be strongly uncertain. Figure 1 shows that control variables introduced through the technical side (T) optimizes BES system into BEST; the new system exhibits some positive changes as expected. The sellers, the owners of accounts receivable credit assets, strengthen the whole process control and management, in order that they offer reasonable credit towards the buyers. The buyers strengthen control and management in order to minimize the overall loss of the sellers' credit. Meanwhile, the business environment has also been changed by the trade participants' adaptive behavior for environment. Finally, the intrinsic value of the receivables from Y′ to Y best with the BEST model, was optimized as shown in Figure 1 . Figure 2 shows the risk before and after controlling the variables. The risk time relevant before control can be treated as an increasing nonlinear monotone; namely, as time passes, the risk increases and the curve steeply increases. After control and management, the unsystemic risk decreases as the time passes and the control strength is added. Finally, it tends to 0. Then, the risk approximates systemic risk, viz., the risktime relevant nonlinear monotone decreases.
The curve before control can be simulated as
After control, the curve becomes 3 Complexity where y is risk, x is time, 'b + 1' is systemic risk, and a is the constant. The constraint condition is related to the economic connotations of (2). How to obtain a reasonable discount rate is one of the core problems. If there is neither dispute in credit sale nor risk factor between buyers and sellers, the risk does not exist in the outer environment, which is related to both sellers and buyers. The buyers fully pay their credit to the sellers in time. The mathematical model for pricing will be the easiest one, which is related to only 3 variables including credit amount, aging, and risk-free discount rate. Its mathematical expression will be
where E Y iv represents intrinsic value expectation, R represents annual market discount expectation, N represents the number of years, n is the number of days, N = n/365. As what is said above, if there will not be any kind of compensation for risk taking, R will be seen as risk-free rate R f . Since the valuations and the entire market development are dynamic, the risk-free rate R f which can change based on time, will be dynamic. This can lead to
Formula (3) and (4) can lead to formula (5):
Formula (3) is a theoretical model. In practice, the expected risk-free rate can be forecast by history. Since accounts receivable credit asset belongs to current asset in essence, its time limit is less than 1 year in general. The current risk-free rate is derived by the average of the 30 days (20 working days) before the fixing date, while supposing that the everyday risk-free rate after the fixing day will be the same. In this model, different risk-free rates of fixing date are dynamic, but the everyday risk-free rate after the fixing date cannot be dynamic.
2.3.2. Accounts Receivable Aging. Enterprise credit assets of accounts receivable belong to a special type of enterprise credit assets, which the seller holds as the debt to the buyer, similar to the seller's reversely holding of the buyer's "invisible bond," referring to the sellers' owing bonds of the buyer with information recorded but no real object. The differences in the term have direct impact on the intrinsic value of accounts receivable (Y iv ).
Duration (D) is a classic measure of bond risks. If the enterprise accounts do not have any overdue and default risks and the risk-free interest rate is not market oriented, theoretically, it is meaningless to introduce the concept of duration. But now interest rates including risk-free interest rates are marketed, and the daily interest rate (yield to maturity) of bonds in the duration is different, so the introduction of Duration becomes valuable, no matter for discounted bonds or zero coupons; even accounts receivable can be fully returned without expiration. For the pricing of enterprise credit asset of accounts receivable, the measurement of duration should be at any point in the period from the beginning (AR 0 ) to the end (AR T ) of accounts receivable, in order to be a more accurate measurement of the "expiration time." The formula is
where AR t is the book value on the fixing day, n is the remaining payment days of accounts receivable, and B is the market value.
The Buyer's Comprehensive Credit Default Risk
Compensation. The risk compensation for the buyer's default credit default depends on the Probability of Default (PD), Loss Given Default (LGD), and Exposure at Default (EAD). As the EAD is known, and since it comes from the book value (Y bv ) which depends on the specific circumstances on the pricing date, the key is to calculate PD and LGD.
(1) Calculate the Default Probability of the Buyer's Comprehensive Credit. This paper uses the improved KMV model. Suppose that the buyer's equity is the European call of the company's assets (underlying assets) and the corporate debt is treated as a debt pool; the total debt consists of the debt D b and other liabilities D 1−b . If the company's assets are not sufficient to repay the debt, the shareholders of the company will default. Improvements to the KMV model include two parts. The first one is about the default point. The size of the default risk is inversely proportional to the default distance. In 1997, according to the financial situation of US companies, the designer of the KMV model recommended that the default point should be "current liabilities + 0.5 * long term liabilities." Based on the design principle of the KMV model (the corporate debt value is the default point) and applied the innovations of Ma et al. [18] , default distance consists of D b and D 1−b , this improves the analytical capabilities of the traditional models to suit the actual environment.
It is a time-variant indefinite constant, while the risk-free interest rate after pricing day is the same on all unexpired dates, satisfying Black-Scholes model assumptions.
Calculation on the probability of default of the listed companies mainly relies on a mature KMV model. Firstly, by utilizing the option principle, the calculation starts from estimating the company's asset value and volatility of return on assets based on the equity. Next, the default distance is calculated. Finally, the probability of default is deduced. This paper will not repeat the specific formula and process. We mainly provides solutions to calculate the probability of 4 Complexity default about nonlisted companies, as shown in the following discussion.
Based on research findings of Sun and Liu in 2016 [19] , assuming that the realized income (V t ) of the unlisted company (the buyer) is subject to the lognormal distribution, when the corresponding accounts receivable of the seller expires, if the buyer's realized income (V t ) is less than the value (V B ) of debts that should be paid to the seller as due, breach of contract will occur. The condition of breach of contract is expressed as V t ≺V B . Then, calculation can be realized about the daily growth rate of the buyer's realization income μ and the volatility of realization income of assets σ. The volatility of realization income of assets can be derived from realization income of assets in each period. On the basis of this calculation, daily growth rate of the realization income of assets can be computed. The specific formula is as follows:
where V i is realization income of assets in each period of time. The exact figure of V i is provided by the buyer. n is the number of each period.
To calculate default distance DD and the default probability p, according to the assumption, realization income of assets follows the stochastic process-the standard geometric Brownian motion. The formula is as follows:
where μ is the daily growth rate of the buyer's realization income, σ is the volatility of realization income of assets and dz is the increment of realization income of assets during the Wiener process (the standard geometric Brownian motion).
When t = 0, V 0 = V, the above formula can be changed as follows:
In this formula, it fits the normal distribution of N 0, 1 , which means Z t ∼ N 0, 1 .
When t is more than zero, realization income of assets conforms to the normal logarithmic distribution. The mean and variance are shown here:
Event of default is V t ≺V B . Time interval is one receipt and payment cycle, namely indicating that the examination focuses on the probability of a credit default after a period.
When T = 1, default probability can be expressed as follows:
In this formula, the expected probability of default p follows the normal distribution of N −DD . By the way, N here means the cumulative probability distribution function obeying standard normal distribution.
(2) Measure of the Default Loss Rate of the Buyer's Comprehensive Credit. The default loss rate of the buyer is a comprehensive variable, measuring the loss of the accounts receivable asset of the seller, including the expected risks and the unexpected risks from the buyer, the seller, and the environment. It is not only constrained by the buyer's financial and nonfinancial indicators, but also subject to the seller's business condition and nonsystemic risk of environment. Specific measurement methods include: based on the idea of the mean return to obtain the parameters through the industry credit history data; utilizing the mean or median as the threshold; referencing data from mature commercial banks; constructing the estimated range of the overall parameters according to the sample statistics; paying attention to experts' experience assessment; etc.
Seller Credit Composite Discount Risk Compensation.
Violation of the seller also leads to the buyer's credit default. Outwardly, the direct factors associated with the seller's credit default are the quality, brand, price-quality ratio, credit commitment of the commodities selling to the buyer, and abilities of credit management and service capabilities. These factors can be divided into three dimensions. The quality, brand, and price reflect the credibility of the seller, which counts as the reputation dimension. Whether the seller can timely fulfill the commitment and contract manifests the seller's performance in credit issues, which refers to the performance dimension. Whether the seller can manage the credit granting of the buyer in accordance with the rules in the whole process reflects the seller's credit management and service capabilities, that is, the compliance dimension. How to measure the impact of such risks on the loss of credit assets of the receivables of the seller has been explored. From the existing literature, some scholars ignore the existence of the seller's credit comprehensive discount, and some scholars mechanically view these factors directly as independent variables. This paper constructs the Seller Credit Composite Discount Index (SCCDI) as an intermediate variable (Mediator) to measure its impact on the dependent variable (buyer's default loss rate).
In order to ensure comparability, this paper desires the SCCDI, and this index defines the variable range as [0, 1] . Some indicators are applied by dummy variables; that is, 5 Complexity under a nonrisk situation the variable scores 0, otherwise the variable scores 1. Some indicators, based on the sample business and industry historical data to establish the matrix, then map the credit rating to a specific figure. According to samples, some indicators are divided into five intervals [1, 5] referencing measurement method of marketization by the American Traditional Foundation. Some indicators are divided into 11 levels [0, 10] by the Canadian Fraser study. The critical continuous function is established between the indicator value and the exponential value, and the corresponding score interval can be figured out [20] . Finally, combined with the fuzzy analytic hierarchy process (FAHP) and the expert method, the fuzzy matrix is set up according to the importance degree of assembled indicators and then fuzzy calculation on the exponential result can be realized.
2.3.5. Risk Assessment from Environmental System. Environmental risk includes possible systemic and nonsystemic risks. The main risk factors include macroeconomic cycle, national legal and policy risk, regional market risk, industry life cycle, and disaster risks such as earthquake and war. The loss-given default of the buyer is influenced by the systemic and nonsystemic risk factors of the environmental system. The systemic risk of the environmental system refers to the default risk of all enterprises in the region where the buyer is located, or industrial credit paralysis, which is usually caused by economic crises, financial crises, or irresistible natural disasters. The environmental systemic risk is not the focus of this paper. This paper focuses on studying the pricing and control management of credit assets in the enterprise accounts receivable without systematic risk.
This paper draws on the data envelopment analysis method to study and measure the environmental risk situation of the country, industry, and region where the buyer is located. According to the characteristics of the country, region, and industry where the buyer's customer is located, the nonsystematic risk of the environmental system is locked in the credit risk matrix to map its risk level.
Data Envelopment Analysis (DEA) is a good way to deal with multiobjective decision-making, as raised by scholars such as A. Charnes and W. W. Copper in 1978 based on the concept of "relative efficiency." The environmental system is split into three decision-making units (DMU): country, region, and industry. Each decisionmaking unit has m various "input" and s various "output." Setting the input vectors of a DMU x = x 1 , x 2 , … , x m T and the output vectors y = y 1 , y 2 , … , y s T , DMU j includes the corresponding input and output vectors as the following.
Each decision unit DMU j has a corresponding efficiency evaluation index:
Utilizing DMU j can build and compare the buyer's customers in different countries, regions, and industry credit risk environments.
Mathematical Expression of Model.
The total expression of the complex system constructed in this paper is as follows:
where Y represents the total system; P represents the subsystems, including B, S, and E. B represents the buyer system, S represents the seller system, and E represents the environmental systems. 
where Y iv represents the intrinsic value of the credit assets of accounts receivable, Y bv represents the "book value" at time t, and E Y iv represents the expected value of the intrinsic value of the credit receivable of the receivable. Formula (16) meets the conditions of formula (17): n is the number of days after the duration. N is the number of years after the duration, N * 360 = n. The following list explains the variables of formula (17): [21] found that there is an internal relationship between unexpected loss and expected loss.
(3) λ bu is the expected loss multiplier, whose value depends on the probability distribution of the confidence interval and the credit loss. Assuming that the unexpected loss rate is subject to a normal distribution, when using 95% as the confidence interval degree, Y bu is probably located in Y bu ∓ σ/ n * 1 96 .
(4) Risk-free r f is determined by the function y = f r f , and r f t represents the average risk-free rate before pricing.
(5) P e and P b follow (18) and (19) .
P e = 0, non-systematic risks, 1, systematic risks 19 (19) refers to the probability of default from the buyer. βP b refers to the buyer's default probability caused by the nonsystemic risk from the environmental system and seller, and this paper uses a revised KMV model to directly measure the buyer's default probability. The systemic risk default probability P e of the buyer's environment system is a dummy variable, which is zero or one; that is, nonsystemic risk or systemic risk occurs.
Formulas (20) and (21) are respectively the intrinsic value estimates of the accounts receivable assets before and after the control, namelyŶ iv andŶ iv ′. E Y bv is the risk exposure amount; P e is an uncontrollable variable belonging to the system risk; and x 1 , x 2 , … , x n are the risk factors of the buyer's expected default loss rate, mainly composed of financial indicators to measure its ability to repay. The variance of the risk factors that affect the buyer's unanticipated default loss rate comes from the variable B w that measures the repayment willingness from the buyer's system as intermediate variable. L s and L e′ are respectively the intermediate variable that measures the factors influencing the seller's system and the nonsystem factor from the environmental system. P 1 , P 2 , and P 3 can be derived from industry historical data. For research convenience, this paper utilizes an existing research achievement (Pu and Han) [22] as reference and shown in (22) . This paper draws lessons from the classification method of "the three characteristics" business principles of commercial banks, and puts forward the financial index system which measures buyer's solvency as shown in Table 1 .
Through the correlation test and Hausman test of the above sample data variables, the final results are shown in Table 2 after the panel data regression analysis and three experiments and improvements of the model. The first model experiment uses the independent variables X1, X2, X3, X5, X6, and X7. X7 was found weak in significance, and the regression results of X1 and X6 and reality do not match. The second model experiment uses X1, the square terms of X1, X2, X3, X5, and X6, and the square term of X6 as independent variables. It was found that the regression results of X1 and its square terms, as well as X6 and its square, are not consistent with reality. X2 was found weak in significance. The third model experiment uses the independent variables X3 and its square terms as well as X5; it is found that the regression results are rather consistent with the reality. The last R 2 value among these three models is the smallest, reflecting that there are important variables not only included in the model, but also consistent with the facts basically. Because the pricing of corporate accounts receivables is quite complex, it is not enough to rely solely on financial indicators for explaination. Table 3 shows the test results of the three independent variables' correlation in the third model. VIF results after panel data regression show that the VIF value of the OLS (ordinary least squares) regression result is less than 10, thus the original hypothesis that the OLS regression model has a serious multiple collinearity problem can be rejected.
Hausman test results show the need to use the random effects model. Since the Prob > chi 2 = 0.1076 > 0.05, the panel data should use the random effects model, that is, to accept the original hypothesis. Here i represents the firm, t represents the time, u i is the random error term related to the individual effect, and ε i is the error term related to the other factors except the individual effect.
As shown in Table 2 , the model was statistically significant at 99% significance level, Prob > chi 2 = 0.0000 < 0.001. The current ratio X3 has a negative explanatory effect on the industry default loss rate at 95% significance level. The square of the current ratio X3 has a positive explanatory effect on the default loss rate at 95% significance level. The approximate turnover rate of accounts receivable X5 has a negative explanatory effect on the loss rate of industry defaults at the significance level of 99%.
The third model shows that when the liquidity ratio of the short-term solvency is lower than the threshold value of 14.7036, that is, when the enterprise's current ratio is below the level, the default loss rate will decrease as the enterprise's liquidity ratio increases. When the enterprise's liquidity ratio is higher than the threshold of 14.7036, with the increase in corporate liquidity ratio, the company's default loss rate will rise. When the enterprise liquidity is too much, or the current Profit growth rate (X7) Current profitability, X7 = (profit for the year / profit for the previous year − 1) * 100%
Note: X3 and X4 shows multiple collinearity; X4 is removed after comprehensive comparison.
8 Complexity liabilities are few, or both of them are true, the enterprise has a superfluous current ratio; namely, it means an inefficient enterprise finance management, and the company's default loss rate would rise instead of fall. Based on the tests of the three models and the experiment data, ultimately only the current ratio (X3) and approximate accounts receivable turnover ratio (X5) pass through the test. Research shows that the default loss of accounts receivable is a loss of default in current assets, and should be mainly focused on short-term solvency. Therefore, it is also reasonable that finally only these two indicators have passed the test. Further analysis shows that these two indicators in fact also reflect current assets, current liabilities, operating income, and accounts receivable. Moreover, from the perspective of corporate financial management, a higher current ratio is not better. The international popular view is that the current ratio 2 is the ideal level, which shows that the company has a good short-term solvency. This sample study above shows that once the current ratio of the trade industry is more than 14, there will be an antidirectional effect.
(2) Nonfinancial Indicators of the Buyer's System. The financial situation of the enterprise is the embodiment of the final management results, but the financial data cannot measure all its credit information, so the buyer's credit information must be measured from the nonfinancial indicators. Entrepreneurship is the embodiment of the enterprise, and corporate reputation and the credibility of entrepreneurs are related to entrepreneurs. Measuring the credit risks of the buyer's business, it is necessary to consider the credit risk of the entrepreneur at the same time.
Nonfinancial indicators mainly reflect the willingness of enterprises to repay, refinancing capacity, and reputation of businesses and entrepreneurs. Table 4 shows the nonfinancial indicator variables related to the buyer. This information is comprehensively reflected by building index clusters. The monitoring period coincides with the probability of default and the rate of default loss. It is generally set to the date of pricing (if necessary, you can continue to trace forward). Variables are set to consider the dimension processing; all the variables are normalized.
The specific steps are as follows:
(1) Determine the evaluation index cluster. I ∈ I 1 , I 2 , I 3 , … , I 7 , ε I . ε I represents some catastrophic indicators and others that are generally negligible. Disastrous indicators are small probability events, and "others" are valid indicators to be added in the future.
(2) Determine the evaluation indicator sets. U ∈ U 1 , U 2 , … , U n .
(3) Determine the comments of evaluation indicator sets.
The value given to the [0, 1] interval is based on the value of the dummy variable of 0 or 1. According to different variables, we apply quantile, median as well as other fuzzy mathematical methods to quantify the indicator attribute separately to (1, 2, 3, 4, or 5) and relate the values to [0, 0.25, 0.5, 0.75, or 1]. The higher the value is, the more serious the loss of trust is and the higher the rate of loss of default is. Business and entrepreneur catastrophic variables, ε v refers to accidents that the buyer's business suffer from war, plague, earthquake, tsunami, and other serious natural disasters, or human factors such as entrepreneurs being imprisoned, suffering from serious illness, etc.
(4) Determine the weight of the index and inidicators.
All the indicators are classified according to the degree of importance, then compared with each other. We establish a matrix according to the degree of importance of the relationship between each other, and solve the weight. Variants of the Seller's System. In this paper, we study the credibility and credit management ability of creditors from three aspects: reputation (integrity), performance, and degree of compliance. We study the whole process to build a seller's corporate credit management index to assess the seller's credit level. The indicators are reversed compared with the default loss rate, as shown in Table 5 .
2.5.3. Variants of Environment System. When defining the inner value of accounts receivable credit assets for the seller, every factor which influences the environment besides buyer and seller, such as country risk, region risk, and industry exposure, should be considered. There are 2 kinds of risks in the environment system, systemic risk and unsystematic risk. We will start from the availability of data and the feature of variants, measuring relevant country about convenience of operating a business, cost, and law environment, which the World Bank considered. Then, we create the index of environment factors which influences the sellers' risks of accounts receivable credit assets. This is shown in Table 6 . Every country, region, and industry is a different Decision-Making Unit (DMU), which will be explained by the Data Envelopment Analysis (DEA); it can solve the relative degree of credit risk respectively. It contrasts the effectiveness of management risk control between different decision-making units by inputting and outputting indicators. The DEA value will be considered as the entire environment situation coming from the buyer.
Correlations between Subsystems and Variables
2.6.1. Weight of Indicators and Subindexes. In this paper, the impacts of the nonfinancial indexes of the buyer system, and the indexes of the seller system and environment system on the rate of default losses, are assessed by compiling those indexes as intermediate variables. The weights of indexes (including the subindexes) are based on the importance of those indexes that is assessed by experts and finally determined by FAHP. Specifically, the first step is to establish a fuzzy judgment matrix. After the establishment of a hierarchical structure, the ratios of importance are determined by pairwise comparison of indexes from the same level and internal indexes from different levels and filled in the matrix.
The second step is to find the indicators weight in certain level. The calculation method is as follows: first, calculate the sum of the elements of each row of the judgment matrix ∑ n j=1 b ij , i = 1, 2, … , n; second, set the parameter α and let α satisfy α ≥ n − 1 /2; third, use the number of factors n, parameter α, and the sum of each row of elements ∑ n j=1 Customer files, credit sales reporting system, contract management, performance guarantee, and so on.
S6: whether there is management and service during the trade (1 and 0 respectively mapped to yes and no) 3, 0.1107
Customer moving resource management system, including the management of customers, delivery orders, invoices and collection process. S7: whether there is management and service afterward (1 and 0 respectively mapped to yes and no) 3, 0.1107 Reconciliation measures and means.
S8: whether there are special departments or functions of departments engaged in management and service (1 and 0, respectively mapped to yes and no) 2, 0.0821 Credit management responsibility is implemented to departments and individuals. 10 Complexity 11 Complexity b ij , 1 = 1, 2, … , n to calculate the weight of relative importance (24).
The third step is to order the overall ranking of the hierarchy. Calculate the weight relative importance of every index to the target. The weight value is the product of the weights of each index to the criterion and the weight of the criterion to the target.
Variable Control Management.
Cybernetics and operational research principles studied how to achieve the overall optimal goal under certain constraints, or how to gain the maximum benefit of limited resources by the use and planning of various resources.
For the entire pricing system, multiobjective optimization is used to find Pareto optimality. For the environment system, robust optimization is used to get the optimal solution under the worst condition and the constraint condition is disturbed; it is also used to analysing quantitatively the validityof the control of management risk in the environment. For the buyer system, bilevel optimization is used; sometimes an optimization is nested outside of another optimization. Some thresholds are estimated by using interval estimation instead of point estimation. For the seller system, the stochastic programming is used to get the expectation of the maximum objective function. In practice, the industry average, historical average, maximum, minimum, and other indexes are sensitive target indicators. Table 7 shows the main hedging parameters for the subsystem.
Formula (25) and Figure 3 shows the change of the five controlled parameters.
and P e ′ are the corresponding controlled values, that is, the value under the effective control of all hedging parameters. Since the value of risks of all aspects (R1, R2, R3, R4, and R5) is near zero, the overall risk (R) would tend to be the smallest. The book value of the first sum of accounts receivable (Account 2) is 9.66 million RMB; the "real" book value (namely discounted book value) of Account 2 is 9.3441 million RMB, and the risk-free rate was selected as 3.29%. The specific calculation is as follows: Since the debtor of Account 1 is a listed company, the improved KMV model is used to get the default probability of Account 1, 1 315065006561802e − 028. The default probability Rb is approximately 0; the default of accounts receivable can hardly happen. The company's specific financial data is shown in Table 8 .
R1, R2, R3, R4, R5 ∈ R,
Since the debtor of Account 2 is a nonlisted company, the improved KMV model is used to get the default probability of Account 2. First, the historical data of the income of liquidation of assets of this company is used to get its daily growth rate and volatility. They are listed respectively as follows:
The followings as known: V t = 9 34 million RMB and V b = 9 3441 million RMB. The calculation process of default probability is as follows:
Let λ = 0 6. The multiplier is determined by historical big data that is matched by the pricing system according to the buyers and sellers of transactions.
It is assumed that the artificial information entropy E Y bu is near the true unexpected loss rate Y bu after continuing iteration and there is a complete linear relationship between the true unexpected loss rate Y bu and E Y bu .
The basic information of the two accounts receivable is shown in Table 9 .
Calculation of Final Inner
Value on Credit Assets of Accounts Receivable. We count other variables in order to get the final intrinsic value of the two accounts receivable. Tables 10 and 11 show the factors coming from the environment system and actual computations by DEA.
The above related numbers were input into the model and after operating the model, we get the value of risk loss rate, default loss rate, and intrinsic value of the two accounts receivable. The specific value is shown in Table 12 .
The results of the relevant parameters before and after the adjustment is shown in Table 13 :
After the idealized adjustment of the hedging parameters, the intrinsic value of the two accounts receivable should be 15.3075 million RMB and 9.3441 million RMB.
Conclusion
This paper studied the formation and value realization of enterprises' accounts receivable credit assets based on the analysis of the relationship and inner theory between buyers, sellers, and environment systems, created the BEST pricing model, and analysed the change of inner accounts receivable credit assets value before and after the pricing system was applied with the control management. The dynamization of risk-free rate, duration of age, and the improvement of the KMV model are the important nodes of this model. Surrounding the pricing model, we screened the independent variables, intermediate variables, and control variables which are related to the dependent variable. The book value of accounts receivable, age, and risk-free rate are the pricing independent variables which influence the enterprises' accounts receivable credit assets. The financial risk and nonfinancial risk which come from the buyer system, the credit 13 Complexity management risk which comes from seller system, and all kinds of risks from the environment system will influence enterprises' inner accounts receivable credit assets value. We chose 3 financial indicators related to buyers as explanatory variables, and considered them as expected risks. The explanatory variables of unexpected risk include 63 nonfinancial indicators of the buyer system, 8 indicators of the seller system and 14 indicators of the environment system. Every index belongs to an intermediate variable. There are all kinds of nonfinancial variables, including the relationship between every intermediate variable's weight setting based on the experts' method and fuzzy analytical hierarchy process. At last, to make sure of the effective control management of the model, 5 hedging parameters are built, which are used to control buyer default probability, buyer default loss rate, seller default loss rate, unsystematic environment risk and systemic environment risk.
The 2 cases above demonstrated that the feasibility and rationality of both the listed company and nonlisted 14 Complexity company are tested. The outstanding accounts receivable was tested for duration, the risk-free rate was dynamically estimated, and the corrected KMV model was used to evaluate the default rate of 2 kinds of enterprises. The result showed that the assessed value is basically in line with reality. The inner value is optimized and enterprise accounts receivable credit assets risk is reduced through controlling all the variables in the management system and adjusting the hedging parameter. The results about one case involving a listed company are: the buyer's default rate is nearly 0; after control management, the total inner value hardly changed; the assessed value is the optimized one which is 15.3075 million RMB. The results about another case are: obeying the 95% confidence level first; before control management, the assessed interval of the nonlisted company's buyer's inner value is (8.0573, 8.2190) million RMB; after control management, its final inner value gets closer to the ideal value of 9.3441 million RMB.
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